The echocardiographic features of Ebstein's anomaly include a large anterior chamber, paradoxic ventricular septal motion (type B), increased velocity and amplitude of anterior tricuspid leaflet (ATL) motion, and delayed closure of the ATL. This delayed closure has been thought to be secondary to right bundle-branch block (RBBB). We have studied two patients by simultaneous echocardiography and phonocardiography. The 
SUMMARY
The echocardiographic features of Ebstein's anomaly include a large anterior chamber, paradoxic ventricular septal motion (type B), increased velocity and amplitude of anterior tricuspid leaflet (ATL) motion, and delayed closure of the ATL. This delayed closure has been thought to be secondary to right bundle-branch block (RBBB). We have studied two patients by simultaneous echocardiography and phonocardiography. The findings in both patients were similar. One patient had RBBB and therefore resembles the previously reported patients. However, the other patient had W-P-W preexcitation syndrome, type B, and is reported here in more detail. The ATL closure of this patient was markedly delayed in spite of right ventricular preexcitation. This finding gives further insight into the altered pathophysiology in Ebstein's anomaly and implies that the delayed ATL closure is probably not The motion of the interventricular septum was clearly abnormal. After the inscription of the P wave of the electrocardiogram, the septal echo moved slightly posteriorly. Then, after the QRS (during ventricular systole), anterior motion occurred with flattening of the septal echo. This was followed in sequence by a rapid posterior motion during early diastole and then a rapid anterior motion.
The most characteristic abnormal feature was the motion of the anterior leaflet of the tricuspid valve ( fig. 2, right) . The excursion of this leaflet was 2.0 cm, and it approached the anterior wall echo. The diastolic closure slope was normal. However, the systolic closure of this leaflet was markedly delayed, The left ventricular cavity (the vertical distance between the left side of the interventricular septum and the endocardial surface of the left ventricular posterior wall measured at end-diastole) was small (2.2 cm; the normal value in adults is 3.5-5.3 cm ).3
The mitral valve motion, although essentially normal, included a peculiar anterior motion during the early part of diastole between the E-F slope. The systolic closure occurred at the normal time (immediately after QRS).
In figure 3 , the first heart sound is shown to be widely split on the phonocardiogram. The loud second component of this sound, (T1) occurred 0.09 sec after the first component (M,). The`Q-1" interval is prolonged to 0.10 sec (normal, 0.03-0.07 see). This has been previously reported both in Ebstein's anomaly and in W-P-W syndrome.4 An early diastolic sound is also clearly visible. On correlating these phonocardiographic events with the simultaneously recorded echocardiogram, it is noted that the closure of anterior mitral leaflet coincides with the first component of the first heart sound (M1), and the second loud component of the first heart sound (T1) occurs exactly at the time of closure of the anterior tricuspid leaflet. These observations confirm that the two components of the widely split first heart sound in Ebstein's anomaly are related to mitral and tricuspid valve closures, respectively. The early diastolic sound coincides with the point of maximal diastolic excursion of the anterior tricuspid leaflet and therefore most probably represents tricuspid opening snap and not a third heart sound (ventricular gallop).
Postoperative
The anterior chamber decreased to 3.7 cm while the left ventricular cavity size increased to 2.7 cm (fig. 4) . The ventricular septal motion remained abnormal; that is, both the left ventricular posterior wall echo and the septal echo moved anteriorly 
Discussion
The preoperative echocardiogram of this patient was distinctly abnormal, and similar echocardiographic features have been described recently by Kotler and Tabatznik1 in three patients with Ebstein's anomaly. The delayed closure of the anterior tricuspid leaflet (ATL) in their patients occurred 0.04-0.10 sec after the onset of the first heart sound. Moreover, in all three patients, the excursion of ATL was large and approached the chest wall echoes. This latter feature, however, was not present in our patient. The excursion of the ATL was also noted to be normal in one additional patient with Ebstein's anomaly who had right ventricular conduction delay. In this additional patient all other findings were as described above. We believe that the difference noted in ATL excursion in our patients as compared to 
